Abstract The symptoms in ovarian cancer are often missed leading to dubious diagnosis and staging. Inguinal lymphadenopathy (ILAP) is reported to be rare and occurring via lymphatic or hematogenous route. The paucity of studies on ILAP in ovarian cancer indicates a scope of refining its staging and management. The present study aims to document the presentation and management of ILAP in ovarian cancer, which may also reflect its incidence and mechanism of spread. All patients of ovarian cancer with inguinal lymphadenopathy presenting to our institute from 1 January 2015 to 31 December 2015 were included. All clinical, treatment, and pathological details were analyzed. Seven patients of ovarian cancer presented with ILAP. The mean age and BMI were 53.29 +/− 8.38 years and 26.23 +/− 3.03 kg/m 2 . Presentation varied from advanced disease (adnexal, omental, peritoneal, and nodal) to isolated ILAP even without adnexal mass (n = 4). Mean CA 125 was 229.64 +/− 322 (20-924) and ovarian primary was confirmed on microscopy or immunohistochemistry. Six patients underwent surgery with (n = 4) or without neoadjuvant chemotherapy (n = 2). Complete cytoreduction could be achieved in all patients with acceptable operative and perioperative outcomes. Peritoneal surface spread, along hernia track to the groin, was seen in two patients. Histopathology showed advanced disease, isolated ILAP and no residual disease in 3, 2, and 1 patient, respectively. ILAP has diverse clinical presentation in ovarian cancers and is not that uncommon. ILAP may also occur by peritoneal surface spread and shows good results with cytoreductive surgery and chemotherapy.
Introduction
Ovarian cancer is a common but morbid gynecological malignancy with poor survival even with improvement in medical and surgical techniques. Its main symptoms, early satiety, abdominal discomfort, and distension, are vague and are often misinterpreted. This may be the reason for 70 to 80 % of them presenting in stage III or IV, adding to the dismal scenario [1] . Having said this, it becomes imperative for the clinician to carefully identify all symptoms and signs before making the diagnosis and final stage. Inguinal lymphadenopathy (ILAP) in ovarian cancer is one such overlooked clinical situation and deserves some attention.
It is interesting to note that in patients with ovarian cancer, ILAP is reported in up to 3 to 4 % of autopsy and recurrent nodal disease [2, 3] . But very few cases document its occurrence at primary presentation and only some of these describe full cilinico pathological details [4] [5] [6] . The question that arises is, if we are missing these cases in primary setting.
Ovarian cancers most commonly spread along the peritoneal surface followed by others. ILAP is considered to occur via lymphatic spread along round ligament or through the blood and is staged with other distant metastasis [7] . However, in most case reports of ILAP in ovarian cancer, management included upfront cytoreductive surgery (CRS), in which complete cytoreduction could be achieved and good survival was seen [3] [4] [5] 8] . This controversy demands further studies to confirm its route of spread and refine the staging and management.
We hereby report the presentation and management of inguinal LN in ovarian cancer at our institute, which may also reflect its incidence and mechanism of spread.
Materials and Methods
All the patients of ovarian cancer with ILAP who presented to our institute from 1 January 2015 to 31 December 2015 were included in the study. All the parameters including clinical presentation, investigations, treatment details, and outcomes were recorded. The data was analyzed using descriptive statistics in SPSS version 22.
Results
During the mentioned duration, 324 patients of ovarian cancer were registered at our institute, out of which 7 had ILAP and were included in the study. The mean age and BMI were 53.29 years and 26.23 kg/m 2 ( Table 1) . One of the patients presented with abdominal lump and one with urinary retention, while 4 patients presented with groin swelling as their main symptom (unilateral = 2, bilateral = 2). One patient was a known case of ovarian cancer and presented with rising CA 125, after a disease free interval of 15 months. Other abdominal or systemic symptoms like fever, malaise, anorexia, or weight loss were not seen in any of the patients.
On examination, all patients had good performance status. Abdominopelvic mass was palpable in 2 patients. Abdominal and pelvic examination was essentially normal in rest of the patients. All patients had palpable inguinal lymph nodes (U/L = 4, B/L = 2) except the one with biochemical relapse. There was no lesion in perineum or lower limbs and no cervical or axillary LAP.
Trucut biopsy was done in all 7 patients, which confirmed the metastasis from ovarian origin on microscopic or immunohistochemistry examination. Imaging revealed adnexal mass with retroperitoneal lymph nodes in only 3 patients, and one of these had extensive upper abdominal disease. In the remaining 4 patients, there was no evidence of adnexal mass or other pathology, which was confirmed with whole body PET scan. One had pelvic and inguinal while the other 3 had ILAP only. Two patients also had anterior abdominal wall nodule near incisional hernia site. There was no suspicion of disease in other nodal regions or distant sites.
CA 125 was raised in all but 2 patients, while CEA and CA 19-9 were normal. Two patients underwent primary CRS, while 3 patients underwent interval CRS after 3 cycles of neoadjuvant chemotherapy. The patient with recurrence was ILAP inguinal lymphadenopathy, BMI body mass index, U/L unilateral, B/L bilateral, NED no evidence of disease, NACT neoadjuvant chemotherapy, ICS interval cytoreductive surgery, SDS secondary debulking surgery, PCI peritoneal carcinomatosis index, CC score completeness of cytoreduction score also given neoadjuvant chemotherapy before secondary CRS. One patient did not follow advice. Follow-up imaging after neoadjuvant chemotherapy showed good response.
Exploratory laparotomy after pre anesthesia workup revealed adnexal mass in 3 of 6 patients. Two of these also had extensive omental and peritoneal deposits, enlarged para aortic and pelvic lymph nodes. In remaining 3 patients, gross disease was limited to nodes only (pelvic + inguinal in 1, inguinal only in 3). One patient had incisional hernia with omentum reaching up to the groin, which collaborated with abdominal wall deposit seen on imaging. The mean peritoneal carcinomatosis index (PCI) was 6.0 +/− 4.14 ranging from 2 to 13. Primary CRS comprising of hysterectomy with bilateral salpingo-oophorectomy, omentectomy and pelvic, para aortic and inguinal lymph node dissection was done in 5 patients (Fig. 1a, b, c ) . Peritonectomy was done in 2 patients with peritoneal deposits. For patient undergoing secondary CRS, inguinal LN dissection was done (Fig. 2) . Complete cytoreduction (CC score = 0) was achieved in all patients. The average duration of surgery was 4.33 h and blood loss was 458.33 ml. The patients recovered well and were discharged after an average stay of 7.33 days. Two patients had seroma (Fig. 3) which could be managed with aspiration, and one had wound dehiscence, which required debridement and resuturing.
In the two patients undergoing upfront CRS, histopathology revealed high-grade serous carcinoma with metastatic deposits in pelvic peritoneum, pouch of Douglas and pelvic, para aortic and inguinal lymph nodes. Out of three patients undergoing interval CRS, one showed extensive disease, i.e., bilateral ovarian serous carcinoma with metastasis in lymph nodes and abdominal wall deposits. In the second patient, only inguinal lymph nodes were positive for high-grade serous carcinoma. In the third patient, complete response to neoadjuvant treatment was seen with no evidence of disease in adnexa, uterus, omentum, or lymph nodes. In the patient undergoing secondary CRS after chemotherapy, residual disease was seen in the inguinal lymph nodes only. Adjuvant chemotherapy was given to all the patients.
On follow-up, one of the patients had rising CA 125 and PET scan revealed recurrent disease in peripancreatic, para aortic and axillary lymph nodes. The rest 5 patients are alive without disease and are under close follow up with 3 monthly clinical evaluation, CA 125, USG abdomen and chest X ray. In the present study, seven cases of ILAP in ovarian cancer were seen over a single year with bizarre presentations varying from patients with extensive upper abdominal and nodal disease to isolated inguinal nodal metastasis. Four of our patients were seen even without adnexal mass. Only few case reports of isolated inguinal LN in early ovarian cancer are found in literature [4, 5, 9] . However, report of ILAP preceding the adnexal mass by 33 months and the present study point towards the under reporting of inguinal lymph nodes and suggest a higher incidence in early ovarian cancer [10] . An upsurge in the incidence may be seen with patient awareness, meticulous clinical evaluation, increasing use of PET scan and immunohistochemistry.
Route of Spread
In ovarian cancer, spread to para aortic, pelvic and inguinal lymph nodes may occur via lymphatics along infundibulopelvic, broad and round ligament, respectively. But isolated ILAP is seldom seen without others [7] . Spread via hematogenous route to solitary sites like inguinal or axillary lymph nodes, breast, and brain is reported [11] .
The commonest route of spread in ovarian cancer, i.e., along the peritoneum, seems to play role in ILAP also. This is suggested by the finding of incisional hernia and lower abdominal wall deposits seen in two of our patients. The track reaching up to the groin was confirmed at surgery in one patient while the other defaulted. This deserves a special mention as consideration of peritoneal metastasis as loco regional by Sugarbaker brought a revolution in the treatment approach [12] . Thus, a close watch is required to recommend or negate peritoneal spread leading to ILAP in ovarian cancer.
Management and Staging
In our patients, a good response to neoadjuvant chemotherapy was seen with complete response in one of them. Complete cytoreduction could be achieved in all patients with acceptable intraoperative and perioperative outcomes. With similar results in literature, chemotherapy and surgery seem to have a definite role in ovarian cancer with ILAP, but their sequence remains to be confirmed.
The prognosis of nodal metastasis is controversial, especially if found as an isolated metastatic site. Be it the isolated presence of para aortic nodes, or the ILAP, the studies differ in survival outcomes [13, 14] . Though complete cytoreduction without increase in perioperative morbidity, a good response to chemotherapy and a 5-year survival of up to 64 % is reported, ILAP is presently staged asIVb [4] . With the limited follow-up, survival outcomes cannot be documented in the present study, but the other aspects mentioned make it significant.
Conclusion
Inguinal lymphadenopathy is not that uncommon in ovarian cancer and can occur via spread along hernia track. A vigilant evaluation and documentation of all cases may refine staging and management of ovarian cancers with ILAP.
